
NOVEIYBEB, 18S8. 

CLIMATE OF TEXAS. 
T R E E  QROWTH. 

Col. William W. Hau t of Kyle, Hayes County, Tex. (N. 80’ O’, W. 
970 50/), communicates t i e  results of measurements made in 1859 by Mr. J. 
Keuchler, of Gillespie County, Tex. (N. 80’ 20/, W. 98’ 50’), about 200 
miles northwest from the Gulf coast at Indianola. These observations were 
ori inally published in the German language in a daily news aper, the 
“ jeitung,’ of San Antonio. and if there be no serious misprints, t!e general 
value of the record will not be seriously injured. 
Mr. Keuchler seems to have adopted the idea that a tree bears the history 

of ita climatic surroundings written in itself, and that its annual rings of 
growth vary in size mainly with the supply of water to the roots, so that broad 
rings indicate wet years and thin rin that can scarcely be distinguisheci with 
the naked eye denote d years. &eat care was taken by Mr. Keuchler in 
the selection of trees forxis measurements. He felled three post-oaka, two 
of which were over 130 years old; they were located upon a high isolated 
position so that the drou ht should have an early effect upon the trees, they 
were also sound and heafhy trees. He cut a perpendicular section from each 
trunk near the thick end, planed its surface very smooth and then varnished 
it over, which made the annual rin distinctly visible. From each section he 
prepared a table of the relative orfer and osition of the annual rings; 11 on 
com aring these three tables they were Pound to corres >and exactly, tius 
congming the idea that moisture is the principal cause of t i e  difference in the 
breadth of the rin . Althongh some authors have observed in Texas two 
qrit? distinct p e r i o t o f  growth and repose within one year, one of them be- 
gumin with the sprin and ending with the drou hts of earl summer the 
other feginnin with t f e  rains of early autumn anfending wid the dry cold 
of winter, yet hr. Keuchler thought it best to attribute’his outermost ring to 
the growing season of 1858, and counted thence inward and backward, one 
ring for eachyear, obtaining the dates given in the next para raph, whichalso 
shows the mdth of the respective rings, or rather his inkreuce as to the 
character of the rainfall of each season. 

1726-’27, very wet; 1728 and ’29, dry; 1730, very wet; 1781 and ’32, 
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di7; 1733-’88, wet; 1739-‘41, dry; 1742-’57, very wet; 1758,average; 1’159- 
’61, very dry; 17652 and ’63, wet; 1764, very dry; 1766’70, very we!; 1771- 
’76, extremely dry; 1777-’80, wet; 1781-’83, average; li84-’87, wet; 1786 
‘90, dry; 1791, average: 1792 and ’93, very wet; 1794, average; 1795-’98, very 
wet; li99, very dry; 1800 and ’01, very wet; 1802-’05, very wet; 1806-’11. 
extremely wet; 181*2-’18, verywet; 1819, average; 1820, very dry; 1821124, 
very wet; 1825 and ’26. average; 18’27-’31, very wet: 1832, average; 1833 
and ’31, very dry; 183~5, very r e t ;  1836, rery wet; 1837, dry; 1838, aver- 
age; 1839 and ’40, very wet; 1841, dry; 1843, average; 1843 and ’44, dry; 
1845 and ’46, very wet; 1847, dry; 1848, very wet; 1849 and ’50, wet; 1851- 
’54, average; 186:~‘58, dry. 

This record of 134 years shows 0 extremely dry; 8 very dry; 19 dry; 17 
average; I8 wet; 60 ver wet; 6 extremely wet. The large number of ver 
wet years, as given by d r .  Keuchler. is not at all in accord with the rainfai 
records during the years 1840 to 1890, and, in fact, no region on the globe is 
known where the distribution of the rainfall i=. similar to that given by these 
records. I t  is evident that the breadth of the annual ringsof growth adopted 
by Keuchler as corresponding to dry and average and wet semons needs con- 
siderable modification, there is no reaqon conceivable why the rings of aver- 
age breadth should not be the most tiumerous. while those corres ouding to 
the unusual extremes of dryness aiid wetness should be about e ua\y numer- 
ous. The tree growth ran not be adopted asan index of the rainfat alone unless 
it is r d  by the biologist that rainfall alone affects the growth, which is 
well nown to be far frnm true. The annual rings certainly depend nt least 
in part u ,on the evaporation, the sunshine, the temperature, and the distri- 
bution ob rain in fre uent showers or in freqnent heavy floods. I t  is the com- 
bination of several &orable meteorological circumstances that must have 
produced the large number of broad rings which Mr. Keuchler has attributed 
to 60 very wet years and 0 other extremely wet years. In fact it is best not 
to attempt to establish any fine details as to the climate from such a record of 
tree growth, but to content one‘s self with the general statement that there 
were 14 years during which the climate was unfavorable for the increase of 
woody fiber, 54 years during which there was an avera e favorability, and 66 
years that produced large growth owing to very favorabfe conditions. Be the 
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OBSERVATIOES ON THE GREAT LAKES. 

EEPOBTS FBOY VESSELS. 

The Lake Marine Section <!f th0 Forecast Division has re- 
ceived reports for November from the captains of 29 vessels 
navigating the Great Lakes. The following miscellaneous 
items am extracted from their reports. 

Capt. R. E. Gain, s. 8. “W. H. Sawyer,” November 6, 11 p. m., at Mil- 
waukee, bright aurora in northeast. 

Capt. Qeo. Holdridge, s. s. &‘A. D. Thompson,” reports a shoal composed 
of large bowlders not on the Lake Survey charts of Lake Huron, and located 
east-sontheast of Detour light, distant 9 miles: Graveley Islet bore nearly 
northwest, and a double oint on Drummond Island bore northeast-by-north. 
distant 2 miles; the shoaf has 10 feet of water on it and is probabIy of small 
extent, there is a depth of 7 fathoms close by. 

Capt. George Robertson, schooner “ Id. A, Lydon,” on the 80th lay in the 
harbor of Charlotte, Lake Ontario, wind-bound on his way to Toronto, and 
says that this is the poorest port on the Lake at which to et weather infor- 
mation; recommends that greater conveniences be providef 

Capt. J. W. Morgan, s. 8. ‘LAustralasia,” November 1, while passing up 
the Saint Marys River, ‘ I  auroras very bright and extending overhead, part 
of the time very red and then very faint, observed until 10.30 p. m.” 

Ca t. Hugh 0. Miller, s. s. LIConemaugh,” desires the display of weather 
s ipars  at Sand Beach rather than Point aux Bar ues, as his course takes him 
within 2 miles of the former, but 6 miles of the latter, otherwise he gets no 
weather signals between Port H:ron and Thunder Bay Island. 

B. L. Pennington,” at Toledo, on the 14th 
and 15th, the water in Lake Erie fell 84 feet during a strong westerly gale 

Capt. C. W. Lockwood, s. s. 

with fre uent snow squalla 
Capt.3ohn Lowe, s. s. 4‘Kaliyuga,” November 1, in the evening, at the 

northern end of Lake Michigan, observed the northern lights in the east and - .  - 
north e as t . 

Wa-Wa-Tam,” November 1, in the eastern 
portion of Lake Superior, at 5.45 p. m., northern lights; 6.15 p. m., ve 
brilliant from east-northeast to northwest, very red in the northwest, w h i z  
color lasted twenty minutes; the aurora lasted until 11 p. ni. 

Capt. Edward Mooney, s. s. 

REPORTS FROM U. 8. LIFE-SAVINQ STATIONS. 

Through the kind co-operation of the General Superin-. 
tandent of the Life-Saving Service and the Secretary of the 
Treasury, the Weather Bureau has received 163 weekly tran- 
scripts of journals for the month of November from the 

keepers of 39 U. 8. Life-Saving stations on the Great Lakes. 
The following special notes by the respective keepers are ex- 
tracted from these journals : 
Ludington, dfich.-St. Peter, keeper. November 1, northern lights visible - -  

from 6 p- m. .to midni ht. 

robinn and blackbirds are flvine south. 

- 
Vermillion Point, f a k e  Superior.-S. F. Bernier, keeper. October 81, 

Middle Ishiid, Lake du&.-Donald McKenzie, kee er. October 29, 
first snow of the season that lay for any length of time. iovember 1, R few 
cla s of distant thunder about 8 a. m.; 8 . m., rain showers; northern lights 
v i sbe  occasionally during the night an8  continued after midnight till the 
morning of the 2d. 

November 2, between 
10 aiid 12 p. m., thunder squalls with rain and sharp lightning. 

Oswego, 1aX.e Ontario.-F. W. Anderson, keeper. 

SURFACE CURRENTS AND FOQ ON T H E  LAKES. 

Mr. N. B. Conger, Inspector, in charge of the Lake Marine 
Section, in his monthly report for November states that out 
of 2,000 bottles that have been floakd in the different lakes 
comparatively few have, thus far, been picked up and re- 
turned. Out of 800 floated in Lake Superior during this 
season only 34 have, as yet, been picked up. The general 
results of this work as to the movements of the water will 
Boon be presented in a special bulletin by the Chief of the 
Bureau. 

Thirteen stations for- the display of storm signals have been 
established at  places where they will be of great benefit to 
the navigators. 

The total losses of vessels and lives on the lakes during this 
season have been 63 vessels and 123 lives ; aggregate tonnage 
24,368 and aggregate value $1,040,400. Nearly half of this 
loss was on Lake Erie. The largest single loss has been the 
collision on Lake Huron of the steamers Philadelphia and 
Albany in the fog of November 7, 10 miles from the Life- 
Saving station. The cause of the great number of accidents 
has been the prevalence of fog, due to the vapor from the 
warm lake surface. 
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abundance of water accessible to the roo& deliends not merely upon the 
y t i t f  of rainfall but still more upon tbe style of rain and the character of 
t e soi , and the evaporation due to dry winds it ma be more rational to 
infer that during 184 years there have been 88 i(n n h i d  the rainfall was well 
conserved for the use of the tree. 

FROST8 IN TEXAB. 
Col. Haupt has kept a full record of the weather since 1867; from March, 

1857, to November, 1859, his lace of observation WIU Caney, Matagorda 
County, Tex. (N. 2 8 O  60°, 2 9 6 O  409, but from January, 1860, to the 
resent date, it was at Kyle, Ha es County, Tex. (N. 80° V I  W. 97' 60'). 

h o m  his data he furuishes the fdlowing list of frosts, which IS presumed to 
be practically complete and therefore of value: 

fioats in  Matagorda County, Texm. 
1 8 6 7 . - ~ ~ ~ ~ h  18, killing frost; a week of cold weather. ~ ~ ~ i l  6, freezing 

set in; lath, frost, but not seriow; 23d, heavy frost, freezing, killillg corn 3 

1868.-jnvemher 8, @light frost; 6th, white 9th, freeze (ther- 

(thermometer 280), cutton and 

to 6 feet hi h; 24th, frost. 

mometer 8 2 O ) .  

1859.-March 8, frost and ice; l i th ,  frost; 31st, frost, but too dry to do 
damage. April frost, but no damage; Sad, heavy frost. 
81, light frost. November 13, everything frozen, ice one inch thick (t.her- 
mometer 2!!O); 141h, heav frost; 18th, frost, followed by very warm weather, 
with mist and sunshine tilrthe 28th. 

cut off; llth, cold weather, hard norther 

. Frosts in Hayes Coring, T a a .  
February 22 and 28, frost 

and a little ice. March 19 and 20, frost. October 14, frost. November 24, 
frost, first freeze. 186l.-November 28, very light frost. 1862.-February 
20, heavy frost. 1868.Jannary 16, frost, freezing; 16th, heavy frost, killing 
vegetation; 17th, frost, freezing; 28th, heavy fro-st and freeze. 18Gd.-Feb- 
ruary 4, heavy frost and freeze. 
29, sleet during day; rained aud froze, covering every twig with ice an inc l  
thick. May 11, very li h t  frost. October 5,9, and Y2, vel light frost. No- 
vember 20, ice &-inch t%ick. December 22 and 53, heavy %out. 

1866.-January 28, freezin all day. February 9, freezing and sleeting. 
April 22, light frost. Novem%er 2, heavy frost at Austin. 1866.-Decemher 
7. first freeze; heavy frost. 1867.-November 5, frost.. 1868.-Noveniber 1, 
frost, with other light ones occasionally until the 16th. 187O.--November 16, 
light frost, first of the season; 2fd, white frost: 25th, firat ice. 1871.-No- 
vember 19, first frost of season; Both, shar frost; 29th, first ice; 80th, ice 
and sleet. Deceniber 1, 2, and 5, ice and &et. 

18i3.--0ctober 29, first frost: 3Oth, sharp frost. 1877.-November 10, frost 
and slight freeze; 11th. heavy frost: 1879.-January 12, heavy frcst. Octo- 
ber 25, frost. November 19, frost. 18RO.-March 22, freezing. 1881.-No- 
vember 2, light frost. 1888.-Novem- 
ber 16, frost. 1884.-November 20, heavy killing frost. December 15, 
heavy killing frost. 1885.-February 14, heavy frost. 1887.-Febriiary 4 
and 5, sleet. November 28, first freeze. 1888.-October 23, frost. Novem- 
ber 9 and 10, frost; 23d, first ice. 1891.-November 8, first frost. 1893.- 
January 19, first freeze. November 15, first frost. 

NORTHERS IN TEXAS. 

186O.-Janusry, cold weather during month. 

October 24, frost and ice. 1864.-Februar 

1882-March 5, heavy frost and ice. 

Col. Hau t also finishes the following list of northers observed by him at 
Caney and kyle: 
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norther. May 6, norther blowing, cool and clear. August 24, norther, with 
lightning in the north. September 17, norther. November 6, norther. 

1864i-March 10 to 17, constant north wind; 2&h, hi h wind and cold; 
27th, high south wind, follohed by norther. April 7 a n f  14, cold norther. 
Yay 27, norther at night. June 15, cool norther. August 20, norther and 
northeaster blowin for last 48 honrs. October 1, 4, 20, and 21. norther. 
November 2, nortter blew terrible gusts; 8th and 9th, norther blew with 
great violence: l i th ,  norther lasted forty-eight hours. December 2, mild 
norther in the evening; 8d, norther, blew moderately. 

1865.-January 10, cold norther; 18th, norther, began at midnight; 21st 
norther about 4 . m.; 24th aud 25th, north wind all day; 36th northeast wind 
all day; 27th, c J d  northeast wind all day; 28th and 31st, cool northeast wind 
all day. February 1, moderate east and north wind; 4th, wind northeast in the 
morning, northwest in the evening; 5th, wind in the north; 12th, wind north- 

83d, northeast wind; 24th northeast wind. northwest in the evening. March 

cool norther blowing from last evening: 8th, cool norther, still blowing. 
November 2, nort.her. December 12, heavy norther. 

east; 13th and 14th light norther; 17th and "1st~ strollg north wind; 22d and 

and lo* high winds. l9 to 21, colltinuolls wind. May and 6, 

186(i.-February 14, heavy all day; 15th~ norther still high. Sep- 
Is* norther' 

]867.-October 4 and 69 strong wind from the north; 15th and 2% norther; 
30th7 wind from 

s h B ~ " " ; ~ h ~ ~ . a r y , 6 , ~ ~ e ~ ~ e ~ ~ , c ~ ~ r t ~ ~ f j h e h f b ~ ~ ~ q u l ; 0 t 7 e  '::$;. 2pii: 
itortier at sunset. October 7, norther at 1 p. m. November 16, nonher. 
December 13, norther. 

1869.-Febriiary 2 to 3, norther; ice morning of 8d; 21st, east of north 
norther in early morning. March 24, heavy norther, blowing hard and cold 
all day. 

1870.-September 1, cold north wind. October 1B to 19, wind generally 
from the north during flood. 

18il.-October 30, cool norther in the morning. December 3, cool 
norther. 

187%- Jarnary 11, wind from west veering to northwest at night. Sep- 
teinber 9, north wind for six da s past. October 16, norther, continning to 
29th. December 19, severe nortier (see frosts). 

lR8O.--Deceniber 29, coldest. wind on record. 
1881. -Febriiary 10-11, cold north wind. 
1883.-Janunry 10. norther, with sleet. March 5,  norther in evening. 
1883.--April 21 and ?5, norther. August 12-17, norther, wind from north, 

1886.-August 31, north wind for past. fire days. September 3, north wind 

1886.-Jnne 19-25, cool north wind. September 23, north wind, first 

1887.-January 3, north wind, clear; 9th, north wind, wet; loth, north 
August 6 and 24. north wind. September 28, first norther. 

November 11 and 27, north wind. De- 

1888.-Jannary 15, lP ,  and 19: north wind. February 2,4, 10, 16, and 22, 
A ril 12. 18, and 23, north wind, 
June 24 and 26, north wind. 

November 

A ril 

north since the "6th' 

September 7, strong norther. 

weather warm; 2440th, norther, cool. 

for past three days. 

norther; 29th, north. wind. 

wind, clear. 
October 12 and 24, north wiud. 
cember 13 and 34, north wind. 

north wind. March 3 and 18, north wind. 
May 10, 12, 25, 29, and 80, north wind. 
Angust 13, northeast wind. 
16-20. 22. 25, and 26. north wind. 

1889.--February 24, north wind. 

October 21 and 2'5, north wind. 
December 8, 35, and 29, north wind. 
March 1, 22, and 31, north wind. 

NOVEMBER, 1888. 

Northers Z'M Mutngorda county, Texas. 
May 2, he.% norther. 

A ril 4 14, and 211 norther; 2% 
severe norther. May 27, cold north wind: September 4, norther; cqld, re- 
quiring fires and overcoats; Ish, norther. October 17, norther 111 the 
night; 27th, norther before day. November 13, norther, with light r~tin,  
severe wind all day and followiiig night; 13th, wind moderated in the morn- 
ing; 17th, high wind from south till 11 o'clock when high, dry norther set i n  
and calmed off at night; 28th, light norther. December 1, norther a t  night; 
bth, norther a t  night, very severe by daylight; 6th and 7th, heavy wind. 

1857.-A ril11, heavy norther. 
1859.-&ch 171 heavy norther- 

3, 15, and 30, north wind. 
30, north wind. 

teniher 19.22,24,25, and 36, north wind. 
ber 11 alld IC, llnrtll willd. 

1 and 29, 1lnrtIl willd. 

Septemt>er 7, first nofilter; Ilth, secolld norther. 

teniher 6, 9, lO,-and 11, north wind. 

May 1: 2, 13, and 18, north wind. Decemger 

Sep- 
October 12, north wind. Novem- 

August 

Angust 1, 14, 15, and 24, north wind. 

Augllst, 1 and 30, north wind. sep- 

1800.-April 5, 16, and 19, north wind. 

1891.-hfay 35-27, narth wind. 

l eg~ . -Ma~  21 atld 22, north wind. 

18';,;.-May 7 and 8, llorth wind. 

June 6 and 7, north wind. 

December 6 and 8, north wind. 
Jllne 6, 16, and 30, north wind. 

November 12-14, north wind. 
Northers i.n Hayes Corinty, Texas, 

186O.-February 28, norther in evenino. March 16, norther. April 22, 
norther; 48th, cold north wind; 80th, norher. May 8, norther. September 
6, hreeze from north; 14th, cool north wind. November 6, light norther; ?%I, 
norther; 27th, severe cold norther; %8th, norther, still blowing. Deceniber 
4: norther; 21st, norther, but clear; %h, north wind, increasing as the day 
passed; 29th, north wind continued; 30th, high wind all day. 

1861.-January 10, hi h norther; 14th, norther; 28d, cold norther, freezing 
at night, with continues wiiid; M h ,  .wind from north all day. April 14, 
heavy norther. August 1 to 4. norther lnsting three or four days. followed by 
rain. November 28. 
clear norther blew. December 12, norther began after dark and lasted forty: 
eight honrs; 20th, light norther; 36th, norther. 

1862Jant iary 12, brisk wind at sunset from northeast, veered to north- 
west; 27th, north wind and rain. February 4, last eight days wind blew first 
sixty hours very hard from the sooth balance of time from the north. 
8th, 9th, 14th, and llith, cold norther: March 18, norther. April 21, high 
wind; 24th, norther. October 24, norther. 

1868.4anuary 14, severe norther. February 4, severe norther. April 11, 

September 25, norther during early part of the night. 

September 10, norther at night. 

THE EARTHQUAKE O F  NOVEMBER 27TH. 
Althoiigh earthquakes have little to do directly with meteorology, yet the 

students of geologv need for their study as inany observations as possible of 
the esnct time anti n:iture of even the slightest earthquake tremor. In order 
to assist iii the study of this siihject, the Weather Bureau has always indorsed 
the policy ado ted by meteorologists throoglioiit tlie world of encouraging ita 
observers to oEserve and record this eartliquake phenomena. Those who de- 
sire to add somewhat to the accuracy of the records should make itse of some 
one of the many forms of the seismoscope, such as the simple ones described 
in the Annual Report nf the Chief Signal Officer, 18i6. 11. 847, or the more 
sensitive form perlected bv Profs. Gray, Mendenhnll, Marvin, and others, and 
recommended by the Geoiogical Survey (see 'also tlie apparatus described in 
the article '' Earthquake !' in the Anierican Cyclopedia, pitblished by the 
Appletons). Those who have no instruments, and not even an exact time- 
piece, shonld pay especial attention to the frequency and the number of the 
several slight tremors that usnally accompany the main shock; they should 
notice the apparent direction of movement of buildings and the ground at M 
many places as possible in the neighborhood, since the movement often varies 
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very much on the oppueite sides of a hill or valley. In deacribin the r e d $  
of such observations, observers should omit references to their tfeories as tc 
the nature and ori 'n of an earthquake shock unless, indeed, they collect oh. 
servations especia& adapted to test definite theoretical hy otheses. 

Numerous reports have been received of an earthquake stock on Novembei 
27, which was felt between 11.42 a. m. and noon of that date, throughout 
northern New England and eastern Canada. A special descri tion of this 
earthquake will he found in the.November Bulletih of the d w  England 
Weather Service. 

In  connection with this earthquake, the Editor would remark that although 
the center of this disturbed area was probably not far from Quebec, yet itis 
by no means necessary to conclude that there is ti  region estendiog from 80 t a  
100.yiles northeast of Quebec in which au almost estinct volcano is slowlr 
expiring. An earthquake has, in fact, no necessary connection with a vel. 
ctmo; volcanic eruptions produce slight earth tremors in  their neighborhood, 
hut earth tremors and severer earthquakes occur without depending UpOll vol. 
canic eruptions. I t  is more plausible that the dislocation of strata attending 
an earthquake may produce vents through which volcanic eruptions subse- 
quently take lace. We must consider the surface of the earth to a depth oi 
a t  least 50 mzes RS being in a state of strain. This strain is produced by nu-  
merous causes, among which may be mentioned, first, the contraction of the 
solid crust due to cooling: second, the espansion due to the slow crystalliza- 
tion of sedimentary strata as they are converted into crystalline rock: third, 
the pressures involved in the evolution of steam and other gases; fourth, the 
atrain produced by the upward pressnre of liqiiid lava forced up throtigli 
cracks in the lowest strata and seeking to break throup;h the upper strata; 
fifth, the strains produced by the weight of the ocean on its bed, or of moun- 
tains on their bases; final1 , the enormoils strains produced by the differential 
attractions of the sun andYmoon on various portions of the revolving earth 
and the strains due to the centrifiigal force of that revolution. 

Of all these causes, the centrifu~al and tidal forces are, at the present time, 
probably most effective in  producing the gradual uplifting of continents and 
mountain chains. A large majority of the earthquake tremors and shucks 
are due to the actual giving way of the geological strata under these im- 
mense strains; sometimes a set of inclined strata slide over each other a few 
inches, at other times a compressed stratum cracks and one portion is shoved 
up higher than the other by a few inches, forming the " faults" that one sees 
everywhere in h e  rocks. reat geological anti- 
clinals and synclinals were formed; the range of the kocky Mountains and 
the Andes represents a general rise, step by step, during many ages, and 
which is even now going on, while the other western portion of the stratum 
has not been elevated and underlies the Pacific Ocean. If lava and volca- 
noes burst u along the line of such a cleft in the rocks we must attribute the 
ossihility o r  volcanoes to the occurrence of earthquakes and not vice wersn, 

h e r e  are probably very few cases in which volcanoes should be spoken of as 
the ultimate cause of earthquakes. 

There are numerous regions in the United States within which earth uahe 
tremors are very freqnent, and such frequency may plansihly be consilered 
as indicatin one of two alternatives, VIZ., either the strains are particularly 
frequent anf severe in those regions, or else the geological strata thereabouts 
are strained in such a manner as to render it particularly easy for them to 
give way suddenly and become slightly dislocated so as to form new cracks 
and "faults." When these earthquake areas occur in hilly or mountainous 
countries, we conclude that the nioontains are but the resent results of a 
similar set of dislocations that have been going on througt several geological 
ages; when an earthquake area is confined mainly to a river valley we con- 
nect it with the arrangement of strata that made tbat valley a possibility. 
But without adopting any hypothesis as to the origin of special earthquake 

h this way. apparently, the 
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regions we must, for the resent, and as observers merely, he content to col- 
lect the observations for tge use of the geologists. 

RELATIVE INTENSITY OF WEST INDIAN STORMS. 

I n  the followin table the column on the left gives the year and those 
on the right give k r  each year and month two horizontal rows of figures, D 
and I ; in the upper horizoutal row (D) is given the date of the beeinning of 
the storm, as far as reports are at hand, and in the lower row (I) IS a figure 
indicating relative intensity. 

This table has been prepared by Prof. Hazen in connection with his stud 
of the stornis of the ivestern portion of the Gulf of Mexico; it coni rises a i  
the storms of which niention has been made in the MONTHLY #EATHER 
P.L.:VII.:W or in the '' Monthly Summary of Iuternational Observations," as 
nri inating east of the 100th meridian and south of the 30th parallel. 

khe date ot the origin is takeu as the day when the first increasing, or 
violeat winds, are noted. The scale of intensity is relative and depends in 
part upon the violence of the wiud and in  part on the estent of the storm. 
Stornrs i i b  Ihs neighborhood of the West IndiB &bring dugusl, Seplmibw, 

and October, from 1874 to 1895. 

By Prof. E. A. HAZEW. 
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METEOROLOGICAL TABLES. 
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Meteorological record of voluntary and other co-qperathg obsmexs, 
November, 1893. I Meteorological record of volutctary observers, &e.-Continued. 
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